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(54) VOLTAGE CONTROLLED QUADRATURE OSCILLATOR 

(57)Abstract: 

PROBLEM TO BE SOLVEDrTo obtain a 2-stage ring 
oscillator in which a high frequency quadrature output 
signal is obtained with a simple circuit configuration by 
forming an amplifier of each stage with a main amplifier 
and a transfer conductor element. 
SOLUTION: When a voltage at an output terminal 50 
rises by a &utri;V, an input to a transfer conductance .« 
element 20 rises by the value &utri;V. Since the transfer 
conductance gm is negative, the voltage increase of 
&utri;V results in a voltage reduction by gmX &utri;V and 
a voltage drop across an output resistor in a main 
amplifier 10 is reduced. That is, the voltage at the output 
terminal 50 rises. This means a positive feedback from 
the output terminal 50 to the transfer conductance 
element 20. Thus, the positive feedback loop consisting 
of a loop from the output terminal 50 to the transfer 
conductance element 20 is connected to an output of 
the main amplifier 10 to provide a gain of the unity or 
over to the main amplifier even when a phase is rotated 

by 90° . Thus, in the case of connecting the oscillators in two stages, the resulting delay time 
is \ A period (90° ) by the amplifiers AO, B0 to decide the oscillating frequency. Thus, the 
oscillating frequency is changed by changing a circuit current of a required element or changing 
a positive feedback amount. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 



http^/vwwl 9.ipdl.ncipi.go.jp/f ) A1 /fesult/detail/fnain/WAAAU 1 aqqwD A409246865... 2004/1 2/24 



Searching PAJ 2/2 ^-v 




[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://toww19Jpdl.ncip^ 2004/12/24 



(19)B*B#SW (JP) 



02) & m # I* & ^ <A) 



#H§¥9- 246865 

(43)&BiB ¥jS9*P(1997)9m9B 



(51) IntQ.' WSHW ^rtfiS## PI &*3^fiiffi 

H0 3B 5/20 H0 3B 5/20 Z 

27/00 27/00 
H03K 3/0231 H 0 3 K 3/03 

3/03 3/023 A 









8fcfcB©S6 OL (4 6 1) 


(21)tUH#^ 


4$H¥8-57101 


(71)WPA 


000004226 










(22)tbBB 


W-fS. 8 *p(1996) 3^148 




jS£«SriaKif*H&=TB19#2^ 






(72)SS9I# 










^(fl5»mKiS«f«HTB19S2^ B# 














(72)&l»& 


mil 








jfOKSSr?SfcHSr1&=TB19#2# B# 














(72)«9i# 










30§«KSH&fce5»r1tHTB19#2^ B* 














(74)ft3A 





(54) [#9I0>£;SO *ffiH«Sfi£5ag« 



(57) mm 



AO (00) 



40 




B0(I*fcttQ> 
o 



*(2) 

1 

imam ] IE. nvrnttztf ^7>^2sv>^ 

[|§3cJg2] §©cr>r>^«:*5C^, 8?lB^^>r> 
[l»*3I3 ] lSB©T>^ r ©iEffl**JJ:a e fim* 

©. H%hft>—-fi. Ste»jR*lBl©iai8««E*^t3'i± 20 
5 Cite «fc «3. -ia8«ai«*»b3-tt*Cfct1*«ff 
-2>ia#JI 3 Rlto*EEflM3S&&A&8. 

^® 4 "T 4 M489I 3 IBiS©fi)E$iJ®lSia3^ IUM. 

or. *fcBv-x*oTHBTHUsi/. cne>©@ss 
•& c t 4 -r S19305 5 isM<DmE.mwmm.$. 30 

[000 1] 
[0 00 2] 

r«. QPSK«©asaean*sw«^6*iT*50. 

lift fcoflWHW 9 0 KJUft £ 2 

(9 0K<Dfilffl*«:Jto4«»^) ^SfflWSOO-* 
;l^f (LO) iLt£*iShi. fi£*flitr»6*n:i» 
&#ffi£08Ct^-r. 

[0 00 3 ] H8 (a) tcfe^r. lOOtto-^fi 
-^SfiB* 20 0(JFF (7y?^7P^)a©90 
ft^fflS. 3 0 0tt«3fcS»«. I. QBIl^QO' 

?n <FF) lsltt*fflC>fc^*9. LO<D2fg<D 50 



»BB¥9-2 46 865 

2 

HlSB»©«#*9 0K«BS2 0 OKAftU »SttfE 
£tf 9 C <b «c J: 0 ft*B# g 0 g^tt £ 2 ocDMttff-^ 

i..Q*»n»*. i5an§3 0om ^-*^> 

LOCD^K^f <D2fS<Djg&&2 f ©«#*»*S-&* 

[0 0 04] 08 (b) {tmKtrilsTlsVCD? 4)\>* 
9 0S*£tBS2 0 1 «r««b9 0 gtf>{itB^£f$ 

ttfjWfc{fcbfc»6. SBjWK^ <iffl#9 0£ 
||4420(DtftWKI*i8, SfcttaV^tJ'© 
<EI£nJ^mJEi® 2 0 2 CC<fc 0^W7 xmiE^S!^rS[^ 

[0 0 0 5] ^C"C. ifi^ k 08 (c) ©<t^Scffl»a 

«/SE®y 1 0 1 oti^^enti^c y 

>^#ass 1 0 1 tt»«a*!H!i^ y >^ffe»s 
1 0 i^6itsi9oaa«c4 2oosi«6(i-^i. q#s 

H 9 CC 2 a > ^»»S©JHl*S , J" i 
[0 0 0 6 ] 09&C*$l>T, A. BttT>^-t\ T>:/ 

r>^B©a*ttSRi/rr>^A©A*«:»l*s 

[0 00 7 ] 

tt % T>7A. SO'T>^BWC^n-etl{4tB^9 0g 
EMEU ^OfU»#l«T C©3ifl=T 
9 0S{4fflOS^€>4^CDfs-^^:BX i P (IMS. 

[0 00 8] -f 01 0(C*Jl^Ta«y>f 

y-<>^0 dB"C**3&5tl*B«9 oK@Kurc>ai><D 

9 ofl3HELt:i^*jy-<>^o dB«Tt*o, cn 
fcs/c^jguftc^ *r^^^. 01 ooc^-ri^ft^fr 

[0 00 9] *!»J4>§ftB* ffi*ft[plffi«fi£rfli3itii 
[0010] 

^CDS©T > ^CCiEMJH^- ^*«»HT £ C <b «C <fc 0 



(3) 

3 

[0011] 

«A^T-, 5 Oliffl;fr^PC£>*h H9CDr>^AS 

gm(i£l3>^^^>X^t 9 CCt, HJ^J 
4SHF 5 0 COWETA V/cW±»0/cfr*i. "T^^^ 

2 0<2A;frfcAV/ctt±#£o 10 

ortcDtti^ffieicDmiEKT^«d>T^o 

0, S^B0r<DiIS«BH^l/4a}W (9 OK) 

*ffiJS«BR#ifc5£Sft5. 20 
[0 0 12] ^«ttttO?ISe«B2 (a) . (b) (c 
9rTJ:9tt2 a 7a>9S«s#jL6ti«. 1-3KH2 (a) 

H*fc£ftgfS aJ^HEiSK: J: •) SMb 8 1* 2> . 

[0013] fc 9 1 ottH 2 ( b ) (Dcfc 9 KIEJiilfi© 

t>mn<D d c u u a i » & t » 9 £ . 

[0014] 

tm$&0i 1 ) 0 3 , *^©^l<D^SfiWSr, 

O^P^^E|-C*4. 03K:tet>T, Ql-Ql 2«h 
7>5*X*. Rl-R8tegt/t VE»oJ^«E«. n 
l-n3, nll-nl3, n21. n2 2tt-/-F, 40 
V c c ttWR 1 o q , 1 o q b te^S6m^Q<Dtfi;frffi 
^ 1 o i . 1 o i b K&ftft*! I ©a**?-**-*-. 
H4«C*H»T/ 1 0tt-rf-f>T>^\ 2 0«£l3>^ 
*$0*JRT-r**K H3il5DSi»«:WEICW^*^t 
Lt»f£mitl^c h^>^**>tfQ 1 . Q2, 36 
WCQ5. QBfc«fc9^>T>^l 0#*ft*ft*MS 
3ft, H5>^***tQ3, Q4, S^Q7, Q8(C 
J:9e»=«:'#**>** J ?-2 o^ft-eft«R£3ftr 

©«iS*Bi^*ffi«v E*pj^-r*c i«c <t off o-cc* so 



4$m*9-2 4 6 86 5 
4 

*£Q5, Q6(0=3 U*£#>6{itB#9 OttStti. 2 
^iltfl^Q, I(Dtti;WS6ft£o 9 0K14#0. 

/Co 

[00 15] CHSBW2 5H5. 16(t 03(00^80 

*OT@B*C«£fta«ift*nK-r 4C itC J: 9tfr>fc* 
3HB©#2©^»Wr*4. B5«c*5l>T % 03 £[5] 0 
^CCttH— ©f^*«l,T*9. qe3, qeb3, 
qe4, qeb4. qe7, qeb7 ( qe8, qeb 
ZteY^lsls^Z. re3, re4. re7, re8(J 
e3. e4, e7, e8tt-/-F. bb 
e3. bbe4. b b e 7 . bbe8 t£x 5 ? £ 
To 06«H54^Py^a"C7SL/cfc<^r, 04<t[*J 
«(Dfe<Z>T*S. h7>y^^»Ql . Q2 % 
5. Q6CcJ:0^^>T>^ r l 0#tgJ&3ft, 
X^Q3, Q4, ifeWCQ7. Q8^C<fcO(^=i>^ 

**>xjR^2 0*s«asftT^a. h»>yx>qe 

3, qe4, qe7, MtfCC q e 8 1<C& 9 pj£*f > hT - 
y>XHlK (Xi^^PTiS) #tftf£3ftT(,>£. 
coHWSCcAfttf, isj^ff«VE*fl«"r*c£K:J: 
002 ( b ) l/fcJStfflfc <fc 0 iEMHUbtfaHtr 

[00 16]H7(t UttWl. 2©llB<D»»*:tt« 

, (n) -c^u/cv^ ^ u-->3>jS*-r^>0, 
«8tt#Wffii3ftTl>*. Cfte>CD0K«Sh^> 

[00 17] 

ft*2ay>y«w**3Hr#*. BFfsoa 
immommtsmi] 

[0 2 ] **HJ«cteW*HifiStt©^I**tt*^^o ^ 

[03] ±mffi<D&iticj:r)mm&&^otc*mi<o 

[04] 0 3©II^FII^^'O ^0"C7jKL/c4><Dr^) 

[0 5 ] jE«KiJt©»b«: J: 0 

[0 6] H5 0336W*^o^ ^H'TTRUAifctD'C* 



-2 46 86 5 



[07] §zmmi^<D^mK& : &&z:trs'?mv<hz>a 
*0-c&£ o 

[09] V>#?m^<DJ!mZt&W-?Z>tc&<D'7Vv ? 

AO T>7 
BO T>7 



* i o ^ >r>^* 

2 0 iO**^ 

3 0 pJ^-Y>t*-y>X[gIffi 

4 0 A^SsH^ 

5 0 ffl^S^f 
Q1-Q12 h^>^X£ 
R1-R8 Jgta 

Q mb&Jl 
I MibtB^ 



*io 



[01 ] 



AO (BO) 



40 



20 &L^y*9>z.*=?- 




77/7 



60(l**liQ) 
■o 



GO 



[02] 
AO (BO) 

1 , 



40< 




20 fiagjy^^^iff 



VI 



>50 



[04] 



nl2 



20 



10 



nil 



(01.02) 



(03,04) 



(07,08) 




(Q9.Q10) 



40 O- 




o50 




#13^9-246 86 5 



[03] [07] 




i.6 r. ... i .... i .... i .... i — i .... i .... i — 

0.75 0.8 0,85 (L9 0.95 1 1.05 1.1 1.16 



[05] 



AO BO 




[0 10] 




ft f. 



(6) 



9-246865 



[El 8] 




Cb) 



L0%S3 





